Objectives: The aim of this study was to evaluate the anatomy and terminology for the conus arteriosus, thereby revealing possible differences among various sources of this information.
Introduction
The heart has long been of interest to mankind. Illustrations of the heart and circulatory system can be found in ancient Egyptian papyri. [1] The heart is still of interest today and is subject to a variety of studies. Thus, all structures that comprise the heart have been named terminologically. [2] However, some differences are present between the basic and clinical medical sciences with respect to terminology for the structures constituting the heart. Some differences may also be present between textbooks and atlases in presentation of these structures. [3] The aim of this study was to evaluate the anatomy and terminology for conus arteriosus, thereby revealing possible differences among various sources.
Materials and Methods
Twenty four textbooks of basic and clinical medical sciences, nine anatomy atlases, and six original articles published between 1961 and 2013 on terminology were examined. Terminologia Anatomica (1998) where the term "conus arteriosus" was first used was also assessed.
Results
The sternocostal (anterior) surface of the heart (facies sternocostalis) can be exposed via a median sternotomy incision. It is formed mainly by the right ventricle (ventriculus dexter). [4, 5] Right ventricle (ventriculus dexter) is divided into three components rather than the traditional "sinus" and "conus" parts. These are the inlet, apical trabecular and outlet parts. [4] [5] [6] [7] [8] The inlet portion of the right ventricle (ventriculus dexter) contains and is limited by the tricuspid valve (valva tricuspidalis) and its tension apparatus. The apical trabecular component extends out to the apex of the heart. The outlet component is a complete muscular structure which supports the leaflets of the pulmonary valve (valva trunci pulmonalis). pulmonary part of the right ventricular cavity. Cardiac surgeons refer to this site as the outlet of the right ventricular cavity. [4] Physicians refer to this area as the infundibulum, whereas anatomists refer to it as the conus arteriosus. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] These two terms are sometimes used together. [5, 8, [18] [19] [20] [21] [22] [23] [24] [25] In certain anatomy textbooks only infundibulum is preferred. [26] [27] [28] Cardiology and cardiovascular surgery textbooks designate conus arteriosus as a structure within the right ventricle. Two basic discrepancies have been found in these. First, the cone-shaped, smooth-surfaced area near the opening of the pulmonary trunk (pulmonary orifice) is defined as the "conus arteriosus" or "infundibulum" in anatomy textbooks, [18] [19] [20] [21] 23, 25, 29, 30] but only as "infundibulum" in cardiovascular surgery or cardiology textbooks. [6] Second, the term "infundibulum" is not preferred in anatomy atlases [31] [32] [33] which refer to the "conus arteriosus", the convex area on the anterior surface of the right ventricle contributing to the sternocostal aspect of the heart at the origin of the pulmonary trunk.
In addition, no structure in the interior right ventricle is termed the "conus arteriosus" or "infundibulum". [31] [32] [33] In Netter's Atlas of Human Anatomy, "conus arteriosus" is marked on both the exterior and interior parts of the right ventricle. [34] [35] [36] In Terminologia Anatomica, both "conus arteriosus" and "infundibulum" are used. [2] 
Discussion
In the majority of textbooks, the terms "conus arteriosus" and "infundibulum" are used synonymously to define the cone-shaped, smooth-surfaced area near the opening of the pulmonary trunk (pulmonary orifice) (Figure 2) . The conus branch of the right coronary artery (ramus coni arteriosi) and the conus branch of the anterior interventricular branch of the left coronary artery (ramus coni arteriosi) supply the area indicated as the "conus arteriosus" in anatomy atlases. [31] [32] [33] [34] [35] [36] [37] [38] These two vessels anastomose to form the "anulus of Vieussens" (Figure 1) . Accordingly, a terminological denomination can be created in relation to the site marked "a" in Figure 2 , taking into account the threedimensional morphology. Thus, the same term used for site "a" can be used for the site marked "b" on the anterior surface of the right ventricle in Figure 2 . The same site is shown as a three-dimensional cone in Figure 3 , and the anterior surface of this cone is marked "a". Designation of the site marked "b" in Figure 2 and the site marked "a" in Figure 3 as "conus arteriosus" (=infundibulum) would ensure consistency with the terminology used for the vessels. Around twenty-second day of intrauterine life, a single straight cardiac tube is formed. This cardiac tube can be divided into five chambers. Bulbus cordis is the second subdivision among these five chambers. The others are truncus arteriosus, common ventricle, common atrium and sinus venosus. The bulbus cordis is divided into infundibulum and aortic vestibule (vestibulum aortae) which are outflow tracts of right and left ventricle respectively. [5, 39] Wilcox et al. [4] described an infundibular morphology related with the ventricular outflow tracts. The outflow tracts of the two ventricles together make a complete cone of musculature, which has parietal and septal components, along with a component adjacent to the atrioventricular junction. The anterior free walls of the outflow tracts constitute the parietal component [4] similar to the site marked "a" in Figure 3 . Site marked "a" in Figure  3 actually is a part of the aforementioned parietal component. Their explanation supports the usage of the term "conus arteriosus".
Malouf et al. [8] used both terms for the outflow of the right ventricle and explained each term depending on shape (conus means "cone; infundibulum means "funnel"). Furthemore ,they stated the outflow of the right ventricle as a smooth-walled muscular subpulmonary channel. In the study of Merrick et al., [40] infundibulum was referred as "subpulmonary infundibulum" and stated to be the continuation of the right ventricle free wall.
Thus, conus arteriosus is a structure in the right ventricle. This term is used synonymously with "infundibulum," and clinicians prefer "infundibulum" for this structure. Depending on the anatomy textbooks and clinical textbooks of cardiac surgery and cardiology, this structure should be considered in three dimensions. Therefore this structure is not only a convex area on the exterior surface of the right ventricle close to the pulmonary trunk but also outflow part of the right ventricle related with interior of the heart. The issue related with terminology of this structure can be answered only with the consensus of anatomists and clinicians, which should be obtained by creating a terminology committee with participants from both fields. Based on our findings, we believe that this would be an appropriate arrangement. Taking into account the daily practice needs of clinicians the term "infundibulum" can be preferred for this structure. If the term "conus arteriosus" is not preferred for this structure, the terminology used in anatomy atlases should be changed accordingly. Moreover this should be taken into consideration for the next revision of "Terminologia Anatomica". This modification would be very important not only for lecturers, but also for medical students.
